(C) Production of RidL, SidC or sigma factor σ70 (loading control) was quantified by Western blot in lysates of environmental (535, 534, 529) and clinical (514, 509, 502) L. pneumophila isolates, laboratory L. pneumophila strains (JR32, Corby, AA100) and other Legionella spp.
(D) Translocation of RidL was assessed in RAW 264.7 macrophages infected (MOI 50, 1 h) with wildtype or ΔicmT mutant L. pneumophila producing adenylate cyclase fusions proteins of RidL or SidC, and cAMP generated in the host cytoplasm was quantified. Data represent means and standard deviation of triplicates. (B) The amount of RidL or sigma factor σ70 (loading control) was quantified by Western blot in lysates of L. pneumophila wild-type, ΔridL, ΔridL/pIF009 (P ridL -RidL), WT/pIF007 (P tac -RidL) and WT/pCR038 (P tac -M45-RidL). WT/pIF007 and WT/pCR038 samples were diluted 1:100, and RidL was quantified by densitometry. (I-K) D. discoideum or (L) RAW 264.7 macrophages producing GFP fusion proteins were infected (MOI 25, 1 h) with L. pneumophila wild-type, ΔicmT or ΔridL strains harboring plasmid pSW001 (DsRed). The presence on LCV membranes of (I) the ER/LCV marker calnexin, retrograde trafficking cargo receptors (Vps10/sortilin), or retromer subunits (Vps26, Vps29), (J, K) Rab proteins, Dd5P4 or p80, or (L) the late endosomal/lysosomal marker LAMP-1 was assessed by fluorescence microscopy; p80 was scored in D. discoideum Ax3 using an antibody. Data represents means and standard deviation of 3 independent experiments (*, p < 0.05; **, p < 0.01; ***, p < 0.001). Scale bars: 2 µm. with L. pneumophila wild-type or ΔridL harbouring pNT28 (GFP), or complemented ΔridL/pIF009, followed by incubation with CTxB-AlexaFluor555 (white) for 10 min. Low magnification images are representative of 3 independent experiments. Scale bars, 25 µm.
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SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Bacteria, Cells, and Growth Conditions
Legionella pneumophila strains (Table S1 ) were grown for 3 days on CYE agar plates containing charcoal yeast extract, buffered with N-(2-acetamido)-2-aminoethanesulfonic acid (ACES). Liquid cultures were inoculated in AYE medium at an OD 600 of 0.1 and grown at 37°C for 21-22 h to an OD 600 of 3.0 (Ragaz et al., 2008) .
Murine RAW 264.7 macrophages, human A549 lung epithelial cells and human HeLa cells were cultivated in RPMI 1640 medium supplemented with 10% FCS and 2 mM L-glutamine, and transfected by nucleofection or lipofectamine (Schroeder and Hilbi, 2006) . Dictyostelium discoideum strains (Table S1 ) were grown and transfected by electroporation (Faix et al., 2004; Ragaz et al., 2008) .
Acanthamoeba castellanii (ATCC 30234) was propagated as described (Tiaden et al., 2007) . Primary fibroblasts were cultured from skin biopsies of patients with Oculocerebrorenal Syndrome of Lowe and healthy individuals (Rosenberger et al., 2009) , obtained with informed consent from their legal guardians.
Chromosomal Deletion of ridL and Plasmid Construction
DNA manipulations were performed according to standard protocols, and plasmids were isolated using kits from Qiagen or Macherey-Nagel. All PCR fragments were sequenced. To delete the ridL gene from the L. pneumophila chromosome by double homologous recombination, 500 bp upstream and downstream fragments were amplified by PCR using the primer pairs oCR98/99 and oCR100/101. colonies. Positive clones were tested by PCR, using the primers oCR118, oCR119, oKan_fo and oKan_re, and by Western blot using a polyclonal anti-RidL antibody.
Translational His-, GST-, M45-and GFP-fusion proteins of ridL were constructed by PCR amplification of the corresponding DNA using the primers: oCR5/6, oCR124/127, oCR124/125, oCR126/127 and oCR134/125. The fragments were cut with appropriate restriction enzymes and inserted into pET28(+), pGEX-4T-1, pGEX-6P-1, pMMB207-RBS-C-M45, pcDNA3.1(+), pEGFP-N1, pEGFP-C1 and pSW102, yielding the plasmids pCR5, pCR6, pCR90, pCR38, pCR95, pCR93, pCR94 and pCR96, respectively.
To construct the plasmids pSH97, pSH98 and pSH100 encoding adenylate cyclase fusion proteins, cyaA 1-405 was amplified by PCR using the primer pair oCR151/152 and pUC-cyaA 1-405 cut with
BamHI/SalI as a template. After digestion with BamHI/NdeI cyaA 1-405 was ligated into pMMB207-C-RBS-lcsC restricted with the same enzymes, yielding vector pSH97. The sidC and ridL genes were amplified by PCR using the primer pairs oCR1/137 or oCR5/139, and L. pneumophila genomic DNA as a template. The fragments were ligated into pSH97 using the BamHI/XbaI restriction sites, yielding pSH98 and pSH100, respectively.
In order to construct plasmids expressing gfp or dsred from the P tac promoter as a transcriptional fusion with a second multiple cloning site, the plasmids pMMB207-C-RBS-gfp-RBS-MCS (pCR76) and pMMB207-C-RBS-dsred-RBS-MCS (pCR77) were generated. To construct pCR76 the gfp gene was amplified by PCR using the oligos oCR90/91 and pNT28 as a template, the fragment and pMMB207-C were cut with EcoRI/PstI and ligated. To construct pCR77 the dsred gene was amplified by PCR using the oligos oCR92/93 and pSW001 as a template, the fragment and pMMB207-C were cut with EcoRI/HindIII and ligated. To construct pCR79 (pMMB207-C-RBS-gfp-RBS-MCS-sidC) and pCR80 (pMMB207-C-RBS-dsred-RBS-MCS-sidC) the sidC gene was amplified using the oligos oCR1/2, the fragment and pCR76 or pCR77 were cut with BamHI/SalI and ligated.
To construct plasmid pIF007 expressing the ridL gene under control of P tac , ridL was amplified by PCR (oligos oCR5/6), cut with BamHI/SalI and ligated into pCR77 cut with the same enzymes.
Plasmid pIF009 was constructed by amplifying the ridL gene and its endogenous promoter by PCR (oligos oIF12/oCR6), cutting the fragment with BamHI/SalI and inserting it into pNT29 cut with the same enzymes.
The plasmids pCR110-pCR113 encoding Vps-GFP fusion proteins were constructed by digesting pSW102 with SacI/XhoI (Vps10) or BamHI/XhoI (Vps26, -29, -35) and inserting the PCR fragments amplified using D. discoideum cDNA, which were cut with the same restriction enzymes.
Protein Purification
For the production of GST fusion proteins E. coli BL21(DE3) harboring pGEX-derivatives was induced at a cell density (OD 600 ) of 0.6 with 0.5 mM isopropyl-1-thio-β-D-galactopyranoside (IPTG)
for 3 h at 30ºC in LB medium and lysed by French press. GST fusion proteins of SidC (pCR87), RidL (pCR90), DdVps26 (pCR115) and DdVps29 (pCR116) were purified using glutathione-sepharose beads (Amersham Pharmacia) in a batch procedure according to the manufacturer's recommendations.
To remove the GST tag (GST-SidC or GST-RidL), glutathione-sepharose containing the fusion protein was equilibrated with Prescission protease cleavage buffer (50 mM Tris/HCl, 150 mM NaCl, 1 mM DTT, pH 7.0), and 40 U Prescission protease (Amersham Pharmacia) per ml sepharose bed volume were added (24 h, 4°C). Eluted protein was dialyzed in 2 × 2.5 l PBS for 2 × 1 h. The solubility and purity of the protein preparations was analyzed by SDS-PAGE.
Pulldown Experiments
For the pulldown experiments purified RidL or SidC was covalently linked to Affigel-10 beads as described (Ragaz et al., 2008; Weber et al., 2006) . 10 µl RidL-or SidC-beads were incubated with 1 ml lysate of D. discoideum or RAW 264.7 macrophages prepared by sonication and washed 4 times with binding buffer (20 mM HEPES, 100 mM NaCl, 5 mM MgCl 2 , 1 mM DTT, pH 7.5). Proteins bound to the washed beads were eluted, separated by 12% SDS-PAGE, stained with Coomassie Brillant Blue and identified by LC-ESI-MS/MS. Western blot of the eluates was performed using goat anti-Vps35
(1:1000; Abcam) or goat anti-SNX1 (1:500; Santa Cruz) antibodies.
For pulldown experiments using GST-Vps26 or GST-Vps29 as baits, a lysate of L. pneumophila overproducing RidL (pIF007) was prepared as follows: 9 ml of an overnight culture was spun down, resuspended in lysis buffer (50 mM Tris/HCl, 10% glycerol, 10 mM MgCl 2 , 1 mM DTT, 0.5 mM PMSF, 10 U/ml DNase, pH 7.5), lysed by French press, and the lysate was cleared by centrifugation (7000 × g, 10 min). 50 µl of the cleared lysate was incubated on a rotor (1.5 h, 4°C) with 20 µg GSTVps26 or GST-Vps29 and 20 µl washed glutathione-sepharose beads in a total volume of 200 µl binding buffer (50 mM Tris/HCl, 20 mM NaCl, 1 mM DTT, 1mM EDTA, 0.5% NP40, 10 mM MgCl 2 , pH 7.5). The beads were washed 4 times with 1 ml binding buffer, suspended in 20 µl SDS-PAGE loading dye, boiled and centrifuged. The supernatant was analyzed by Western blot using a polyclonal anti-RidL antibody (1:1000). Beads only with bacterial lysate were used as pulldown control, and 1 µl lysate was used as input control.
Protein-Lipid Overlay
Binding of GST-RidL and GST-SidC to PIs and other lipids was tested in protein-lipid overlay assays using commercially available PIP-strips (Echelon Biosciences). To this end, the nitrocellulose membranes were blocked with 4% fat-free milk powder in TBST (50 mM Tris, 150 mM NaCl, 0.1% , pH 8.0) for 1 h at room temperature and incubated with 500 pmol affinity-purified GST fusion protein in blocking buffer overnight at 4 ºC. Binding was visualized by ECL (Amersham Biosciences) using a monoclonal anti-GST antibody (1:1000; Sigma) and a secondary goat anti-mouse peroxidase-labeled antibody (Sigma).
Translocation Assays, Cell Fractionation, and LCV Purification
To determine translocation of RidL and as a positive control SidC, adenylate cyclase fusion proteins were generated and used to quantify the calmodulin-dependent production of cAMP in the host cell (Chen et al., 2004) . Cell lysis was enhanced by vigorously pipetting, and the lysate was cleared by centrifugation (15000 × g, 15 min). The supernatants were removed and precipitated with methanol-chloroform (Wessel and Flugge, 1984) . Pellets from the detergent-soluble fraction and the detergent-insoluble fraction were washed with PBS and suspended in SDS-PAGE sample buffer. Equivalent amounts of both fractions were analyzed by Western blot using an affinity purified rabbit antibody against RidL.
Intact LCVs were isolated by a two-step protocol involving immuno-affinity separation and Histodenz density gradient centrifugation (Urwyler et al., 2009 ). The fractions 3-5 of the Histodenz gradient were centrifuged (20'000 × g, 30 min, 4°C), the supernatant except the last 10 µl was removed, and LCV samples originating from the same strains were pooled. The samples were analyzed by
Western blot using 4% milk powder in TBST (0.1%) as blocking reagent and rabbit anti-Vps26 (1:1000, Abcam) or goat anti-SNX1 (1:500; Santa Cruz) antibodies. 
Intracellular Trafficking and (Immuno-)Fluorescence Microscopy
Intracellular Growth Assays
Single infection cycle intracellular growth of GFP-producing L. pneumophila in murine RAW 264.7 macrophages or A. castellanii amoebae was analyzed as described (Kessler et al., 2012) . To this end, fresh RPMI1640 medium or PYG media, respectively, was added to the cell cultures two days before the experiment. One day before the experiment, the cells were suspended and seeded into a black 96- 
RNA Interference
RNA interference experiments were performed with cells cultured in 96-well plates and treated with a final concentration of 20 nM (HeLa, 3d) or 10 nM (A549, 2d) of the siRNA oligonucleotides indicated (Table S3) .
For HeLa cells, the siRNA stock (10 µM) was diluted 1:75 in RNase free water, and 15 μl of diluted siRNA (133.33 nM) was added per well. Subsequently, 14.9 μl DMEM medium without FCS was pneumophila, the medium was collected, the infected cells were lysed with 100 l 0.8% saponin (20 min, 37°C), and 20 l of the combined supernatant and lysate were plated on CYE plates. The CFU obtained were standardized to the number of cells, corrected for RNAi toxicity.
For A549 cells, the siRNA stock (10 µM) was diluted 1:15 in RNAse-free water, and 3 µl of diluted siRNA in quadruplicate was pre-mixed and then added to the well. The siRNA "Allstars" 
